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2. 

The isolates of B. #~t~r~c~s used during the Fall 2061 b~~t~~orisrn episodes 
dcm~nstrat~d high minimum ~~h~b~to~ con~e~t~ati~~s (M 
ant~m~c~ob~als tested. However, the existing literature on t of B. 
~~~~~~~~s suggests that some strains may be peniciflin res t ftightfoot et al., EN). 
In additions the potential for multi-drug T ’ tant strains 0fB. ~~~~r~~~~ exists ~~ng~Gs~ey 
et al., PEW). Russian si=ientists claim to e produced a vaccine strain of B. ff~~~i~~~~s 

is r~sista~t to ~eni~i~li~ and doxy~ycline (Stcpanov et al., 19%). The potential for 
resistance supports the study of several classes of antin~i~robia~s to prevent the 
~o~n~e~t of inha~atjona~ anthrax. 

~~Gause ~~ini~a~ studies of ~nha~atjona~ a~~thrax cannot be ~~rformcd in humans (one cannot 
~tl~ica~ly inter&lo ally expose patients to B. ~~t~rffc~~ spores and randomize to active or placebo 
arms), the Agency has to rely on other evidence of efficacy for this indi~at~o~~. After much 
discussion and ~o~~s~deratio~, ~~c~~d~~g input from the Ants-effective Advisory Committee, the 
Ag~~l~y bclievcs that the use of the rhesus (macaque) monkey disease and tsGatlllGnt model for 
~~~~~a~atjo~~a~ anthrax ghost-exposure) provides conv~~~c~~~g evidc~~c ofeff?cacy for ~~gu~ato~*y 

~x~osuse: The spores gamed access to the ~es~~rato~y tract via aa aerosol as would 
expected in human ~~~a~atio~a~ anthrax. 
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Time course: The time course of the disease among ~~~t~eat~d animals - short 
incubation, rapid down hill course, mortality - is similar to that among people who died 
of inha~atio~al anthrax in Svcrdlovsk in 1979 and in the United States in the fall of 2001, 

~~sto~atholo~~: The autopsy findings of il~halat~onal anthrax re 
~verdlovsk experience and reviewed by Dr. Walker at the JuXy 28, AQUA, Anti-Infective 
Advisory Committee meeting are strikingly similar to the necropsy endings reported by 
Dr. Fried~a~der in the monkeys that died of ~nha~ationa~ anthrax. Other published 
l~tera~re siphon these comparative h~stopatho~ogica~ findings. (Fritz et al, 1995; Glciscr 
et al, f967.) 

Antimicrobial Activitv in J.&~~~rkev MOM: For the dsugs curr y approved for this 
i~di&atjon, the efficacy of the a~ti~~~erob~a~ product (ciproflo in, doxycycline, 

Caine) cornpal-Ed to saline placebo showed a stat~st~ca~~y sjg~~~~~~a~~ 
vor of antimicrobial ad~~~~~~js~~~a~jo~~, whether one looked at the intent to 

treat analysis (all animals studied) or the per protocol analysis (anthrax deaths). 

A study ~~d~~a~i~~g that another species of monkey was intercl~angeab~~ with rhesus monkeys 
wound be considered by the Agency. The data from a monkey study could be submitted as long 
as the noodle is used in ~on~u~~tion wit data from other sources, inc~ud~ng~ 

l in vitro sens~tivj~ data on B. ~~~~~~~~~~ 
* ~~~a~n~a~ok~~etj~ data in animals and in ~~ul~~ans 
e j~~fo~*mat~on on drug efficacy in treating other ~nf~~~jo~~s 
* cvidencc of safety up to ar?d cxc~edjI~g 60 days 

On August 30, 2000, the Agency approved ~j~ro~oxac~n hydro~~~lo~~d~ tablets, ~~~ru~oxa~~~~ 
~nt~av~~~ous (IV) sorption, &~~ro~oxa~in IV in 5 percent dextrose, ciprofioxacin XV in 0.9 pcrccnt 
sa~~~~, and cj~~o~oxa~jn oral sus~c~~s~o~~ for use in the ~a~ag~rn~nt of patients who have been 
exposed to acrosolized spores of B. ~~~~~~~~~c~~ as a GO-day regjl~~el~. The new drug applications 
~~~As~ subn~~tted by the sponsor for these products included in vitro activity j~~fo~~i~~at~o~~~ 
~~~~a~~~~a~ok~net~c data in mans and monkeys, long-te~~~~ safety data on ~jpro~oxa~j~, and tltc 
sesults of an efficacy stu in non~urnal~ primates. This inforl~ation was brought before the 
Ai~t~-~~~f~~tiv~ Advisory Committee with a se~ol~~~e~~dat~o~~ for ap roval of the illdi~atio~~ and a 
dosing duration of 60 days.3 
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5 see .My 28, x@u, advisory ~~~~~j~~ transcript ~~~~~~!/www.fda.~~~v/o~rmsldock:c~s/aclcdcz-0U.I-r~~~#Anti- “._.....-.‘-..-._-... ,_....._.....~...~..~.*.....~*“*,.*.~...~..~,.~..~.........~..~.....*.....,. 
Infective __-__-^-_^ - ̂ --- + 



A~~~~~a~i~~s that can meet some of the elements listed below can request fast track des~g~atj~~~ 
while c~~~~et~~g the development of data on the other eIemeats.” 

c Chemistry 

It is a~t~c~~a~~d that tile drug I.W under dev~lopmer~t already will have bcer~ a~~~~v~d 
for marketing and that data a in the a~~~ov~d NDA cm animal toxicity in at 

ast two species (e.g., rat, arouse, dog, jockeys for durations up to 6 months. If clinical 
a and experience de~~o~~strate that a GO-day course of therapy would be reasonably 

to adrn~l~~st~r to humans, bng-term animal toxicology data would not be necessary. 
drugs c~r~~~~t~y approved have been cm the market from IO to SO years and already 

cxcccd 100 milliot? treatment courses in the United States with add~ti~J~a~ cxperiencc 
wor~dwide.~ ~arc~n~gen~~~ty studies may provide useful ~~f~r~~at~~~~, but are not 
necessary far th6 same reason. 
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in the uri~i~a~ study. Study results uld be available at the ti e the s~~p~erne~t is 
submitted, not as part af a phase 4 c mitment. 

In summary, the following general r~c~rnme~dat~~~s should be f~~l~wcd: 

should be tested in a nonhuman primate model. 

* A vehicle control graup should be included. This would serve as a negative control to 
determine the progression of disease in the absence of treatment. 

* Consider using pgn~c~~~~n, d~xycycl~ne, and/or ciprofloxacin as a positive control. 
This a~pruach can serve as an active contra1 and provide for repl~~at~~n of rcsuhs 
from the initial study conducted by Friedlander et al,, (I 993). 

8 At least IO animals per arm should bc studied. 

Q Trca~~~~c~t should continue for 30 days. 

* Thcrc s~~~u~d bc a 70-day foIlow-up ~bse~ati~n period after treat~~~~t is comp~ctcd~ 
for a total study durat~~~~ of 100 days. 

+ Specify dose and dosage regimen. Animal dosages odd br: detcl*~~jncd based 011 
the antjc~~ated human dosage rcgimcn. The animal SC shdd give systemic 

mparable to the a~~tjcipated human exposure, and the drug regimen (c.g., 
ouId be the sari??? as anticipated in humans. In addition, periodic 

mcasurcment of peak and trough levels should be done in animals during the study to 
confiit;m the level uf drug exposure. 

e Wood samples for p~~ar~~~ac~k~net~c (PK) analysis should be cullcctc=d from each 
drug-treated monkey. At a minin~um, blood samples s~~~~~ld be collcctcd to dc~c~~~~~~~c 
p~asn~a drug c~ncentrat~uns at the a~~r~xjrnat~ time of n~axj~~~u~~ ~~~~~e~tratj~n (peak 
or Cmax) and at the end of the dosing intcrvaE (trough or Cmin), after first dose 
adn~~~~~strati~n and for scvcral succcssivc days after steady state as been attajned (at 
least 5 Cmax and 5 Cmin dete~rn~~at~~ns~. 

Q End points should include sui~ival, bactcrcmja at d~f~crcI~t time j~~te~a~s 
aRcr t~catn~c~~t, and microbiaf b~~de1~ in infected organs andisr tissues (cg., blood, 
spleen, livc~) callectcd at the time of nccrapsy. 

Q Bacteria c~~~urcd from animals that dcvcIop ~nfect~~~~ cithcr on treat~~e~~t or in the 60- 
day f~~~~wu~ period should be tcstcd for in vitro s~~ls~tjvj~ to det~rn~~~~~ MICs. The 
MTCs after treatment should be compared tai tkc basehnc values. 

0 ~js~~~at~~~~u~y data on animals that died during the study should be recorded. 

Ap~J~ca~ts should also consider developing models usin, (T small animals (c.g., ~~j~~c~~ 
igs), whicfz may be more readity available and which could be used for further study of 
rugs, drug dosing, drug regimens, and drug duration, as wct1 as exploring drug regimens 

and drug c~l~~b~~~at~~~~s for t~cat~~~e~t sf establ~sl~cd disease. A~t~~~u~~~ not required, the 
~ve~~~~~el~t of such models would benefit public health by adva~~cj~~~ the scicncc and 

~~wlcd~c in the area of animal mod& for the study of disease caused by B. ff~~~~~~~~~s. 
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In addition, a~pl~~ant§ may wis to explore the possibility of studies irr other ~o~hun~an 
primates such as ~yn~rn~lu~~u~ or African green monkeys. 

the rhesus monkey in the e%cacy study of 
~~ha~at~ anthrax ~~u~t-~x~~sur~~. he purpose of ~btai~~n~ these data is to 
d~rn~nstrat~ that the desired systemic exposure achieved in ~~urnans after the a~t~~~~at~d 
dosage regimen can astrally be achieved and is effective in the a~~rna~ model in 
~r~v~n~in~ jnhalati~~al anthrax infection and consequent mortality. Alte~ativ~ly, it is 

portant to d~rnuil~trat~ t at the ~y~t~n~jc cxposurc to the crobial achieved in fhc 
sus monkey and frond ffectivc in prcvcnting inf~~t~~i~ cath is an cxposu~c that 

is a~l~j~vablc in ~~~~~~a~s with an a~~r~vcd and/or otfwwisc safe-to-use dasagc. 
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Available pha~ae~k~n~tic data in the animals chosen for study of the drug fur 
~~halat~~~a~ anthrax ~~st-~~~usure~ and comparison of the ~ha~rna~~kin~t~~ 
and/or systemic exposure between the animals and humans should be sub~~~tt~d. 

Full chara~t~ri~ati~~ of the metabolic profile (in vitro an it1 viv@ in h.mans ad 
in the animals chosen to study the drug for ~~~lla~ati~nal anthrax ~p~st-~xp~s~r~~ 
should be provided. 

~~~f~rmati~n ~~rn~arin~ the plasma protein binding of the drug in the G 
animals and in humans should be submitted. 



Fj~a~ly, the Ag~n~y is j~terest~d in reviewing all available= data on the safety of the drug 
in relevant s~b~~~~~at~~ns, ~n~~~d~ng geriatric patients, adults, the pediatric ~~~~~atj~n, 
and pr~~ant wcrmen, ~~f~~at~~n on patients with kidney or renal im~ai~ent~ as 

~r~~r~ate~ also should be submitted. 

n the animal model to s~~~~~ approval, c antirn~c~~b~~~ drug must demonstrate 
efficacy, that is, it must be shows to be statistically superior to placebo (21 CFR 3 14.5 10 
and 3 14.126). 
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